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In re application of: Toshihide KIKKAWA 
Serial No.: Not Yet Assigned 
Filed: March 31, 2004 



Group Art Unit: Not Yet Assigned 
Examiner: Not Yet Assigned 
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THE SAME 



CLAIM FOR PRIORITY UNDER 35 U.S.C. 119 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 



Date: March 31, 2004 



The benefit of the filing date of the following prior foreign application is hereby requested 
for the above-identified application, and the priority provided in 35 U.S.C. 1 19 is hereby claimed: 
Japanese Appln. No. 2003-367932, filed October 28, 2003 

In support of this claim, the requisite certified copy of said original foreign application is 
filed herewith. 

It is requested that the file of this application be marked to indicate that the applicant has 
complied with the requirements of 35 U.S.C. 1 19 and that the Patent and Trademark Office kindly 
acknowledge receipt of said certified copy. 

In the event that any fees are due in connection with this paper, please charge our Deposit 
Account No. 01-2340 . 

Respectfully submitted, 



ARMSTRONG, 
HANSOI 




TZ, OUINTOS, 
OOmtLP 



Mel R. Quintos 
Attorney for Applicant 
Reg. No. 31,898 




MRQ/jaz 

Atty. Docket No. 040153 
Suite 1000 
1725 K Street, N.W. 
Washington, D.C. 20006 
(202) 659-2930 



23850 

PATENT TRADEMARK OFFICE 



b * m # # )t 

JAPAN PATENT OFFICE 



su itt v£ ft <£> #ns k ie « $ n t & m m t* t ie m £ * s t- se ir $ n. x 
\,*&migtm — x$> & i & se 93 1- a „ 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



(U I ¥ 0 

Date of Application: 



2003^1 0A28H 



S I I f 
Application Number: 

[ST. 10/C] : 



2003-367932 
[JP2003-367932] 



m SI A 

Applicant(s): 



1; 



Commissioner, 
Japan Patent Office 



2004^ 1^26B 



4 M 




ttllE#-^ tbSE# 2004-3002510 



#il 2003-367932 



l/E 



[mm*,] 

[HtbB] 
[£>T;fe] 

[ft*] 

[jjfttmisA] 

[ftSA] 



0340666 

¥$15^10/! 28 B 
H01L 21/00 



1*1 



ill iw 



000005223 

100090273 

03-3590-8901 
035493 

2i,ooon 

mm^mm i 
w« i 
mu 1 

3Sft# 1 
9908504 



tBIE# 2004-3002510 



mM. 2 0 0 3 - 3 6 7 9 3 2 : 1/ 



m^tt*&f t&i^ a i ^^t^^z^MftWi^ 
tfmfo± k fli^^g l r mm it 

itmm2] 

mzm2<nm.it , ®)¥-mm&, ^Ai«$ix> mm* a (nm) tit, 

0 . 14^x^0. 16 
1 7 ^ d ^ 2 4 

ilufEff if #0 v - h mjitf 5 5 0fi/sq- 8 5 0 n/sq "C* & - £ 1 1" £ IS 

mT-^tf ^ ^ & £ m i ^ . 

a 1 co^fi^ox(±Hui£^2 (Dmitw^tt-m x n ^^^^m3(Dm^tm^itmt 
mum2<Dmt , %>}¥-mwmit, ^AioMf^x^ MJ?£d (nm) llx. 

-80x+29<d<-180x+52 

0. 1 2 5 ^ x < 0 . 18 
[fit 5 ] 

HilI£^2<7)M<b^^2»^f±^ ^AIOMI^x, mmZd (nm) tLt, 
0. 1 4^xs£ 0. 16 

1 7Sd<24 

i-rier- hoi^iimjw- 2 . 5vy±-i. 5 vwt-c^^: t &§s*^ 

l - 5 <D^-ffcfr 1 ^tcieSc^L^^^Mo 

Btfie^2«7)^t%#*^^nS^^^^3»A$^Ti3l9, fO^lSN d (/ c 
m 3 ) #\ 

1X1 0 14 ^Nd^-2Xl 0 19 x + 5Xl 0 18 

Mo 

fctiliE# 2004-3002510 



mn. 2003-367932 



^— v: 2/E 



W L T £ m 3 <7)M-ft%#a»#§ £ JMt -6 IS £ 

mists 2 #0^3 wgftftftfts* i o o oic^±oia9e*fruj: *)$Lmm-tz>t 

So 

[fH*® 1 0] 



tbmE# 2004-3002510 



&m 2003-367932 ^- V : 1/ 

[0 0 0 1 ] 

it , wW^HEMT mm <r>it^%>)*mW%iW:R Tft<Dmik1i& K ffl-fr&o 
[0 0 0 2 ] 

&B#-C(i, SIC, G a N3U±S i ^Zmmzmm U i5««±KG a 

NmRVA l G a NJf £Jii^3& H H H J«LT, G a N/f ^mi^Tf tf^lT-fVM J*<7> 
P33&rt ? f£f§-C&&o G a NilifO/O K+'-V 7°t^3 . 4eVtGaAs«l. 4eV 

[0 0 0 3] 

£*LTi3 0 , Z <D t: it> iZ it, HKG a Ni^A 1 G a NB±KSEfiU I^S i N 
[0 0 0 4 ] 

HEMT#^Oft#t»#a»^SO^:#0IJfc LTtt, 1! 1 2 K^cf J: 9 * & 
hZ> (MffrXWi 1 #hb) „ 

iOffc^fr^MM*****, 1 0 1 ±tcy > K-/<DG aNI ( i - G a Nl) 1 0 
2 . A 1 G a Nf 1 0 3 > R V s n K— ~f^titz G aNI ( n - G a Ni) 1 0 

4#xt'^yt^SSCJ: 0 I^liM $ ^tT*3 , n-GaNfl 0 4 J:HtT^&£ 
*ifcS i Nil 0 5 £ Jtji LT G aN|104i->37 Mi 
1 0 6 HlfcKn-G aNil v * m& £ ttT^ -6 V - 7 1 0 7 5^' 

[0 0 0 5] 

AIGaN110 3(±, WkWS nm»i^ A 1 m.J$Ltf 2 5%&8tt £ 
iifci-AlGaNil 1 It, fliW 2 2 n rngftSb ^ A I jfllfi** 2 5 %gJK t $ 
nfcnlWA IGaNi ( n - A 1 G a Nl) 1 1 2 £ tf*«Jl S $ *IT v*& 0 

[0 0 0 6] 

imttm 1] #Hf§ 2002-359256 
[0 0 0 7] 

L*L4^, HI 1 2 ©ffc^!|fc#i*#M-e*i. UtoV-i'IIi^M^ 
tv^ &t&-efi 1 0 0 V W±-C* o X i> 0 - ? n : fc<7)&ftiU tLX (i^c ^ v^C rt**«J9! L 

[0 0 0 8] 
[0 0 0 9] 

mSE# 2004-3002510 



# m 2003-367932 



^-v: 2/ 



ifc»K A 1 £^1"&m2 Wiftlflfit A l <7)^-^tM/» ? 0 3Z.(±Hufe^2<7)M'fb 

buIS^3 fl5a-fb»###«tt. 2 n mW.|*|tCi3tt>2>M^7L^7!) ? 2 

0 %JSLTfc §ftti'4 0 
[0 0 10] 

*, H(ffB£2 Oftft»*#fle«li, fOA l^M^^-x^ MJ?£ d (nm) t LT, 
-80x+29<d<-l 80x+52 

[001 1 ] 

mtt-m zxm-tzxmt, mum i oi^*ifts±c, s^^^s £ & o , ai^ 
is tt * mm&iimtf 2 0 %mT t * & £ 3 K«itp lt£ & ^ 3 osMtw^aMWi * j&s-r 

[»«©»*] 
[0012] 

[0013] 

[1] . GaNSOil7 7^^03cf 

[0014] 

mmvzw&gL&tt-te. imwjcMixm&ztix&t). z\z\xn s i nicj^m^ 

■C{±^7t7>-e* 0 , ##fr:fciR 1 iCIi, A 1 G a N«Etli^lo:i > A 1 G a N**T 
ffliJlC#ft1-^,J#^(0G a NOM^Ot^ A l G a N (7)1, SlOitfe^SOT? 7 

[0 0 15] 

HiiJt&G aNH04 O^I^t. 2 n mglWfitt*^ X P S fcffl^TW'* 

fcfci*, GaNi<0»f,2 nmeSEO«*t?S*^?Ls|5**2 0 %&TX*$>til£ , g 

S©ffef)i:*->'xM, SIMS^ IftPL^^fflv^t 

iv>o * Ltifi5»^ 2 1 x i o 1 s /c m 2 Jii± (Aiauftspa* 

2 5%^^) -cabat, 2^7C^T-^3& ? #i-rr*Sfi«ji2y- h 'J ^Kih-r^- 

ffiSE#2 004-3002510 



mm. 2 0 0 3 - 3 6 7 9 3 2 ^- V : 3/ 

immtzzo mn, 2>xjtmi L jfx<omBtrfi xio u /cm 2 wT (a m»*i 

1X1 0 1 Vc mUjLT^2^7cmT-^^imS-em^=?7 7"^ (GaNl <D^M 7 7^7 
[0016] 

[2] . [1] ^^ii/^2 0MWi*i©A 1 MfS^lf <0if ^1^ 
[0017] 

(1) A lM^xS^'Ilf d©±PlOiS:iffi77?^ 

» 2 OM-ftW*^ (££TfiA 1 G aNI) ^JHIJW^v^-g-Kli, $l7 7i^ 
(i/h$<£»K lfv^i:i±il7 7^^li^K ; i^o -<7)3Sfi(±UTOjI <9 t-^^o 
A 1 G a N t G a N t tiil&^l^Otit & >9 > t&^g-S-K «£ J: ^ -tie 

-r * o mj-mm^M-? i>mmyy*x # ^*§^\ ms t-c^ + * ^ t r- h ti 

[0 0 181 

5 a=(^^iSc(A 1 G aN)-^|(G aN))/^7ESc(G aN)oc X 
Itr^^ioc <? a x d 
[0 0 191 

lit, igl*t5 a t^Ii>^^tf- (H) £tt%%H&ftNft££>»K Sfc^IB 
0= x X d 

t£oT, itTjffi]^- h 'J tlWCUtt, I6S**©«HIP"^**>^A 1 G a NJf OA 1 

[0 0 2 01 

A 1 N©Wtt=3. 1 1 2 A 
G a N<7>f&?-;em= 3. 1 8 9 A 
o a = 0. 0 7 7/3. 1 8 9 X x 

= 0. 024xx(xK«t <o m^z^^mi^iti- i> o s<jf- vwmm) 

M&MfrMoc 0. 024XxXd 

x = l 5%, d = 2 0 n m: ig&M^fioc 0. 7 2 X 1 0~ 8 c m 
x = 2 5 % , d = 20nm: tl*t«; 1 . 2 X 1 0 " 8 c m 
[0 0 2 1 1 

Sl7 77>^ (nm)=2. 15XxXd 
MJffar- h ') ( M A/mm) (Vg = -5V) 
= 1. 8 X 1 0" 6 X 1 0 " (2 . 15XxXd) 

si7 7^7t:ov»txx d tmjzw>Mt<DM&zm3 x x d tm^ftr- hv- 

h 'J -^miiEi (V g =- 5 V) HI 0 0 (ju A/mm) **±K 

[0 0 2 21 

( 2 ) A 1 x <7)TI?I^S^ : MX far- h')~? 

tbfE#2 004-3002510 



2003-367932 



^- v : 4/ 



/N-7-r-vs-Y^t;io^T(±, m±tat}i&mx'<om^jpir- Fu-^^isiMfflifts 

[0 0 2 3] 

^ b =w f — e f (e f : ^«f$<7>mT-^fp^> w f : r- h 7 ? frottmmm) 

G a N*©»£\ #BO£->^m*^*tf*'h£ ^fc*I>, Ef-Wf "C ^ B**5&5e£ 
[0 0 2 4 ] 

ifc, E f I4A l G a Nf(DA l IS$xCU„ «toT, 
E f ocx 

Ef (A l N) =0. 6, Ef (GaN) =4. 1 X$> & £ t <b „ 
E f = 4 . 1 - 3 . 5 x 

t 

m x. fi\ r-b-**fl'*NifcL N i O W f (i 4 . 5 fUSt?* <9 , 

^ B (Ni) = 0. 4 + 3. 5x (#!] I x = 0 . 1 ^ B = 0 . 93eV) 

[ 0 0 2 5] 

7 - xmm -f & <f> B t LXliO . 8eV l&±tf-&mx$> &o ill 

14, +0. 8 V*ij£2 T'(i/Ig^-|6]tcr- MS^-aM 7*-r££#>-C£>& 0 t£oTN i <9 
*§-£\ x t L T (4 0 . 115 )!X±.ifi&&. £%&o 
[0 0 2 6] 

[0 0 2 7 ] 

(3) IfOTROlg : |sE37^ 

mif ^ 9 7°* i± > 2 ^jtmj- if^m, r- v ^frt x<d y-? )v<dy-m 

Hit 3 7 7°7si<7)^i o I m a x 

= ((DCW\fcX<D I m a x ) - {^)V7 I - VX<D I ma x ) ) / ( D C iiJ^T'OOlmax) 

2 ^7cm^- it 7s s = tr ^ y^b* + s #^@+ F-tfy^ci^ 

X$> *) , - K 4 & £ Hv£ t^!&3e1- * o 

[0 0 2 8] 

fcfi y^j*+ £ (cm 2 )=3xi0 13 xiog ( 1 2 x ) 

K— kf>7*K £ (c m 2 ) = lxi0" 6 xNdXd (nm) 

(N d : K— My 7'A (cm 3 ) ) 
MM h7 7 7*1 (cm 2 ) =2. 7X10 12 X (0. 05X X Xd) 
h7? :/05$fr*oc^M&RSoc^M9 7**ocjjgM*Jt 

7/7x1= 1 X 1 0" 6 X (0. 0 5XxXd) 

fi/M+gMI(:ov>Tx £ 2^7cmi L ^j§JStcog|#^lll5 xxdti 
11-77 7*fifc O M-^Sr [16 x X d fcfcSKa 77°7&t(Dm&*m7 cfnen^t 

o 

[0 0 2 9 ] 



tail^f 2004-3002510 



# m 2 0 0 3 - 3 6 7 9 3 2 ^- v I 5/ 

U8<±> »2 0£ft4MMWMi CltliAIGaNS) OA 1 «$x ilfd to 

d=-80x+29 
d=-180x+52 
[0 0 3 0] 

S*2S?Ltt, A 1 GaNfOA iM^x^lv^loMCitJML^tK A 
1 £ G a t-CfiG a TPilWtoK&Jt^-f v*F«ae *> *4o A 1 G a Nf±i: G aN5:«i L 
A 1 G a N«KlJ:SMa*:fc£v>fcM&riWt* , -f < t£oT, G a NJfO 

MtSiitcfc^Tte. Al«$x^l 7 %&mbzLXW*m.MLZ-£Z>£MmiktfZV]<~ 
itm-h t &Z>Z-£*5L\£LtZo 1 7%W±T'liGaNfO$l7 7^7?:i«flf> 2n 
mJ^±O^M75 s OTtCffM^tLm#Ogp^*>f < o lot, xl±17% WiL< 
(±16%) £ l9/h$v^C £ tmi-Zo tfz, GaNiOiIMi:j3«/>tl±, AIM? 
x 4" 1 2 . 5 %Vk± (ftt L(lil4n mJULL) "Cfc *U* 2 ^ocmT^* WjftJS**® < 

ftoa^ toy- hfli^i^iitJE (vf) 4 oa^sf^ffltattiLfco z\<dxok 

10 0 3 1 ] 

Sfc, Md 6 2 9. 5nmW±C)fi/^l^iarSo tot, 2 9. 5nmi0 
(»i L< ti2 4 nmJUlT) ;tM±^5ft*Sif WLfco §IJP d rt ? 

1 5. 4 nm=t l9*fv><h 2 ^m^#*0&J£ri T 1B: < « - v>*£*t^-f 

< 4 «K ifi^^^tfett-SJft^^So lot 15. 4 n m L < l± 1 7 n m) .W_h"C 

* & i t **flUfl±!l&KT*4 fc EtH L fco 
[ 0 0 3 2 ] 

-80x+29<d<-l 80x+52 

0. 1 2 5^x< 0. 17 (0. 18) 

15. 4 ^ d < 2 9 . 5 
f** 0 ICSfiKli, x, dO^-fmteHfi. 
0. 14^x^0. 16 
1 7 ^ d ^ 2 4 

[0 0 3 3] 

[3] . ®<Dmm<jmw- 

(*1 -i3<OiftfeWi : i:t?li, i - GaNi, A 1 GaNi, n- 
GaNi) Ov-h > 5 0 0 n/s q- 7 0 0fl/s q, ifi L< 145 5 0n/s 

q - 8 5 0 n/ s q £■? 2> 0 
[0 0 3 4 ] 

itz, A 1 G a NJf K*t1-S nMftO K-fcf^fcftN d (/cm 3 ) (±, Aim 
i$x^iiT\ 

1X1 0 H ^Nd^-2Xl 0 19 x + 5 X 1 0 18 

tu io2xio 18 (/cm 3 ) nmi±mz-r&o ztuzx y-v 

[0 0 3 5] 

ttiiE^2 004-3002510 



mm 2003-367932 



^-v: 6/ 



£ >t, hSffiOBJMBE«r- 2. 5 Vtt±- 1 - 5 VJ^JLT, fflJxJf— 2 V^S<h L 
, Y- VWU<nMJ±V g = 0 UJattaflESEft*' 1 5 0 mA/mmW±3 0 OmA/mmll 
T\ 0iJx(^2 0 0 mA/mmM i:f4 0 ^^H«tl9, y- h - ^ £T , 

[0 0 3 6] 

ttz, n -G a N/f <0$|JW£ 1 0 n m&T t L, (0 0 0 4 ) HjffOXfl (K a ISO H 
«£ 0 ilJJ^ L/c A 1 GaN(Ot"-nGaNoe-n (arcsec) £ , 30 

0 Jtt± 4 0 0 1 1" & - 1 75 ? *tigT-* 4 o 
[0 0 3 7] 

±ffiOM#:S:j£S^jS-r&HISLT. MOCVDMv\ A 1 G a NiSO'' 
n-GaN|^l 00 0tW±Ofigi#t: J: "J JSSffM-f 4 ttiC, n - G a NfO 
J&fltsL NHsOSi^ n-G a Nif ^/gfil^ J; Ij & ii£p £ -tt"& C <t ^ x n-GaN|0 
j£ftfl#05*-v 'J T#X£H 2 £ U tltO^t'J TTT^SrNa - fc «fc *) , n-G 

[ 0 0 3 8] 

ifc, A l G a N® £-€-tf>rtSBKi3v>-c, mU®.f£^x X *) iM$x^l < RoM 
[0 0 3 9] 

W_k, ^2©lil:tl*i#it LTA l G aNf^^L/:^ AIGaNSOffo») 
CAlGalnNi^^Ti^ (£*UC#v^ ilS^3«WI#itf i 

ll^^So ) o 

[0 0 4 0] 

A l G a I n NJBfc/flv»£*&£- % fflj x. {JT I n N«$^5%tt^t, 
Sl7 7^^. ( n m) =1 lXxXd 
ifi^lRiy- h V (a* A/mm) (Vg = -5V) 
= 1. 8 x 1 0" 6 x l 0 " ( 1 1 x x x d) 
t A 1 m.$L^£ffl-tirZ> t, AIGalnNliAlGa N IZit^Xfc) 5 fe<Di$tm 

Mfd tOSitt, ±$<7>A 1 G a NS<^£fcB&|WM$-C**o 
[ 0 0 4 1 ] 

it, AlGa I nNlSrfflv^ft^, A 1 ift)S$ x i: If d (nm) iOMitt, I 

y <b Lt, 
0< y^0. 0 5 

x ^ 0. 10 

1 0 ^ d ^ 1 5 

[0 0 4 2] 

i nm.f&mz 5%j: o^t-r <s ffcm&mz 7 0 ccesi-cTtfiit * 

, 0. 1 0 <£ *9 c? <t*ii:J±-e^iv> 0 flU/pd fcffitfc^Sfifc «fc 15 1 5 nmi 

[0 0 4 3] 

fcTF\ *nMT&mz£Z H E MT«ji«)ft'&'!»**#iS«Ofl|j«4:-?-0*ji^rtei: #K 

tblE# 2004-3002510 



2003-367932 



7/ 



[0 0 4 4 ] 

5fc-f\ S i C^4£ 1 ±lzm z f-M'nm t > K-yoG a NB (i-GaNi) 2£ 

MJ?l fxmmm^&Mlfm-fZo ifc^X. A l GaN13*MMt4o AftWJ:!!, 

1 - G a N^2±tcy > K-^T-A 1 lfiJ»ri ? 1 5 96fISOA IGaNl ( i - A 1 G a 
N/f ) 1 1 ^HI?3 nmf|fi:)SfiL, S i ^|g2 X 1 0 is /c m 3 fSKtC K-7 

LfcA 1 ifljft^Tin 5%fI)^C0A IGaNi (n-AlGa NJf ) 1 2 1 7 n mfl 

fClf U d*i<b 2Sfltii^ib**A IGaN13 ^ffMt^o 3*^T, n -A 1 G a 
Nil l±t:nIMft^K-^$ntGaNS (n-GaNl) 4 £JH|J? 5 n mgS IZ 

[0 0 4 5] 

cn<b2, 3, Afrbte&mmws- vmumti 2 0 q/s qgjs-e**. s^, 

«S*O)icIMt:»iM0CVDSS:ffl^, 1 0 0 T o r rfiJK n - 

G a Ni4<7)^B#H(i^SSlS^ 1 1 0 OtWTi: U * * 'J 7 if A £ H 2 i LT N Hs 
<K>mS:£l. 2L/mi nigtf^o £ <D N Hsfifi G a JHUN-O 1 0 75fe&± 

•C*-6o *LT, n-GaNi4(7)Sft 1 N H 3 fi£ HttlKfi&*> &# f| b 3 0 
SJg£ 1 0 0 OtWTCfiT?^, -€-0^, ^r + 'J7^^N2^-^iLNH3<7)£f^ 
4. 5L/mi nfdiLTKfSo 
[0 0 4 6] 

I^T, n-GaNS4i:t-5-;^S^t4V-^SISy f KU'f >I17, 8£T 
i/Al?:MftUt/^->ML, 4 *>&Alz£iQm^-5tMLfzi&s N 5 0 %fl 
&$&1t2> S i N15 ^/vXvCVDSCJ: ») *fM*^j£-f * 0 ^Lt, 7r^ h 

b J 9 )VX~3bhN i /A u £jfg£f U 0 7 Lty- MI6 £^->^j£1-& 0 

[0 0 4 7] 

ttifcfcH^fct El 1 0 OMi&JSfcT g fc-TS) n-GaN!4« 

[0 0 4 8] 

mzm-3 § r-vsvf (r- h - k -< y m«E t h - k \> 4 y wgm t <dm%) 
zm^fzo mfc&zk&mi nzm-to ---c> ra*©ffc^»^*#*it , ?tt, i-aig 

aNIlll £mm&3 n mgffi-C* D, Al j&J£t&*2 5 n-AlGaNil 1 

2 *mm & 2 2 n mjgJS-C* 0 > A 1 m.f&tf 2 5 %fSJ^ 1 1r Z> - i Mli , *%mitm t 

tif iS < ®M $ *tr ^ * i «h & o 

[0 0 4 9] 
[0 0 5 0] 

(#15 1 ) ST-tJHt Jf & £ # 1 t , 

a i 0 ximtim 2 <nmm*mwm «t 0 i> 'pta 3 w^tft^ifti t 

HUie^3<7)M^^«Ml±. f©M^S^2 nmJ^rtK£lt£M3Sf£?U£7!> ? 2 0 
[0 0 5 1 ] 

(#152) mfl£^2 (DmiVtiO^mtt-mit. Z<DA 1 <D®.J&m* x, !H)¥^d (nm) t 
0 . 14^x^0. 16 

tBIE# 2004-3002510 



#11 2003-367932 



^-v: 8/ 



1 7 ^ d ^ 2 4 

#j|EUUil*C9v- M£#t^5 5 On/s q~8 5 Ofl/s q ^ t *mWt -f&tt 

ie i icf£mo<t^-%^«#^ao 

[ 0 0 5 2 ] 

(#iE3) mtim2<Dmit^j^-m^mi k i^i5^x, m ie&jm x =t <o x a** £ 

< lo|IM$ x t5* 0 . 3 WT"C&£^& < t i> 1 o<7)§r>5Wr£1-£ d i: Sr^ftti" 
[0 0 5 3] 

(ftie 4 ) m?-^f m tz&mi <Dmtm¥-mwm t , 
mi-msm £ & *k a 1 t&m-t & m 2 eymt^mwrn t , 

lffliE*2 0Sffc4MMMMNi, f^AKDa^^x^lll^d (nm) tU, 
-80x+29<d<-l 8 0 x + 5 2 

[ 0 0 5 4 ] 

(#|E5) HUfE^3 0M<t%#*^OM»¥^l 0 nmftTt^^i^tf 

is 4 Ke*o<ffc£-!»**#Mo 

[0 0 5 5] 

(#IE6) mmm2<7)mt<®}¥mwm&, foAio«us$x#, 

0. 125^x<0. 18 

t^^^^ttt -r sftae 4x1^5 KfE®o^^«#^m 0 

[0 0 5 6] 

(#IE7) HUlE^2 0M^^2»#S«i, ^Al©«^x, !HIJ?£ d ( n m) t 
0 . 14^x^0. 16 
1 7 ^ d ^ 2 4 

itulElfH H£tfL75*5 5 0 n/sq-8 5 0 fi/ s qt^^^t 

IE 4I(±5 Kia*0<t^&#i*#3£go 
[0 0 5 7] 

(ftie 8) wffE^2oM<b%#^#^rttc^v>T, mie^^x «t *) i>m.m.mxtf±£ 

SftR 1 - 7 ©v»f*i* 1 £fciE*©ft^»¥##«1to 
[0 0 5 8] 

(#iE9) mtmmfa<D±u^y- hR&v-x/ k w y*m*-x& n , 
muy- b<Dmmm.i±tf- 2 . 5vw±-i. 5 viim^: t^#m<ti-*#fEi 

[0 0 5 9] 

(ttfE 1 0) huIE^- homEEV g = 0 K&tf&WMi&tf 1 5 0mA/ramJA13 0 0 
[0 0 6 0] 

(#iei i) miE»2 oa-fk!»^#<Mi k nM^^^#A$*tT*j 19 > tnTtmvom 

J$N d (/cm 3 ) 

1X1 0 14 ^Nd^-2Xl 0 19 x + 5Xl 0 18 

2004-3002510 



&m 2 0 0 3 - 3 6 7 9 3 2 ^- V : 9/ 

[0 0 6 1 ] 

(ttlE 1 2 ) mum lMf3 Olffl*'I#i^G aN^ mj|S» 2 
Srt*A I G a N^fil-f ^tLT^ •) , 

(0 0 0 4) mVxOXm (K a H) tCfc ijffllJELfcA 1 G a N«7)f-^ tGa NOfcf- 
* t ( a r c s e c ) #\ 3 0 0 Jill 4 0 0 tum^i £ f-&ftf£ 1 

- 1 i ov>w i m~tim<nit&VB¥mibmw.o 

[0 0 6 2] 

mum i ©sft!»i|i*#*±u, t & o , a 1 z^-tzm 2 oiic^^* 

tfB#2oafb*#^#*_Lt::, a 1 o^a7) ? ox(±Btfie^2coM'fbtJ4 £ 2»M «t <9 

UP L-C44*3 <3fift»¥##» Ill 
[0 0 6 3] 

(ftfcl 4) il»fc««#&MOCVDftKJ: »)Jfc*JBj£U 

frie»2^.o 5 ^3oM'fbW*#^^ 1 0 o orja±©as*ttt:j: 
o^SBf i 0 tiiJni$-fr* itt«r* fc-Tifd-lEi 3 cES^^ft^i^i^f il^ 

[0 0 6 4 ] 

+ t'J7^«-N2tt^^ fc*i|#«fc't*#SBl 3XI±14 KfE*?Mb^&#i|*#3Se 
[0 0 6 5] 

[HI] ^OHEMT«itOik^-t/#^^S^*3^T. M^L^-fatt^* 

[H2] g^^L^f&^-rs^^^-rffiB&Bfiiiia-ciSo 

[H4] x x d tifi^iair- h >) -?nmt<DM&*7Fi-!$&mr"$>2> 0 

[15] fx-/^+gi^g|:o^Tx i: 2&^ST#**«£<aiH#£?Fl-#1£ 
l"C&>£>o 

[16] x x d £M y -/it <OM^^^1-#ttEIT^^o 

[0 7] x x d tm : M^7 7xmt<Dm&*7Fi-!&&mx*$>&o 

[18] A l G a Nf^)A l £U» x hflUffd tOH«^y5a U' - v a > K X *) % 
[19] ^SUfltf&SlK: J: * H EMT*jt^t^*#*flt«««:^1-«iftBf1iiH"C*4 

o 

[no] xp stzx 10 g aii %<Dmmmi<vftfa*m^tzmfcm%*7Fi-!&&mx- 
[111] ^*^b^^*#^mtoit^^^#^NM^#i4^p^^iij^^ 

[112] © H E M TiilWft^^iffil^ ^ tl«lffi@ ^ o 
[0 0 6 6] 

1 s i cms. 

2 i-GaNi 

3 AlGaNI 

4 n - G a 

{±iiiE# 2004-3002510 



Wm 2003-367932 



10/E 



S i NI 
Y- \ %M 
y-7s MM 

1 i -A 1 G a NI 

2 n -A 1 G a N) 



ailEilf 2 004-3002510 




fcti§E*lf 2004-3002510 



[H2] 



2003-367932 



^-vl 2/ 




[H3] 



i®^37*X(nm) =2. 15*x*d (nm) 



16 
14 
12 

8 10 

m 6 

4 

2 
0 



■ 




■ 

♦ 


* 


/ 


■ s 


i mu 1 at i on 


■ 


■ 









0 



2 4 6 8 10 

x*d 



tUmW 2004-3002510 



2003-367932 



3/ 



[@4] 



^fSl¥— h U — <7 (jt/A/mm) 
(@Vg=-5V) =1. 8E-6*10~ (2. 15*x*d*(nm)) 




tBII#2 004-3002510 



2003-367932 



4/ 



[El 5] 



x — s. 1 ■ 

1 1 1 I * 

Q_ I ■ 






Q- 1 • 
i » ■ 
-r » » 

Q_ » • 






CO 

i * 

l [» 
i It 
I It 

\ \ 
il 
U 

n 


* 


N-face MBE 






■ 

□ 




LU CD 
CD O 



<D CD 
O O 
CO CO 



CO CO 

♦ 

Of < 



CO 

o 



LO 

o 



CO 



CsJ 



X 

sz 
o 

CO 



CD 
O 

o 
o 



(£_wo)uo!}ej}U80uoo 93a z 



ffifflE#2 004-3002510 



mm 2003-367932 



5/ 



[1216] 



m v -?&(cm-2) =2. 7e12*(0. 05*x*d* (nm) ) 
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